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Tilt- concfpts in a hierarchically structured list ionsi.srin« of 24 
nu.nbir-word p.'ifrs wrr.- alfmu'd sv.stematica 11 y with position and nurabt-rs, or 
wjtii th»' nnmb. r «t iimil i onlv. Some lists involved an aliRnnient appropriate 
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cepts in the iiierarc-hv were most heavily involved in learning, although the 
concepts at the hi^^her levels had a smill Influence. When the hierarchy was 
alighed with the number se ries onlv. the structure was apparent to th^ 
^ < ^AN T> 1473 CIMTiOM or f MOV M It OMOLgTg 



subject but his learning was not greatly Influenced. Conceptual structure 
facilitates learning most effectively with a constant order of the instances 
of the concepts. 
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Soi>rc«8 of Pacllltatloii In Uawlng Concaptually Sttuctured 

Faired -Assoc lata Lists 
B.oto« J. Ond«n«od. Ch.rU. S. ».tch.rtt. .«i Robert A. 

Abstract 

The concept. In a hlerarchteall, atroctared lUt conalatlng of 
24 nurterW palr. «r. aligned s,.te«.tlc.Uy Wth po.ltlo« and 
^rs. or «lth the o»*er .tl-all only. So» U.t. tnvolv«l an 
allgo-ent appropriate to only the lo«.t conceptual level. Other 
U.t. were completely an.troctured »hen vl«.ed In ««. of either 
po.ltl.n or o»»b.r. The lo«..t-l.«l conc«.t. In the hierarchy were 
«.t heavily lnvolv«l In learning, alth«.gh the concept, at the higher 
level. h«l a wall Influence. When the hierarchy w. aligned with 
the number .erle. only, the .tructure «. apparent to the .ubject 
but hi. learning not greatly Influenced. Conceptual .tructure 

facilitate, learning -o.t effectively «lth a con.t.nt order of the 

In.tanee. of the concepts. 



sources of FscllUatlon In Learnli^ Conceptually Structured 

Paired- Assoc late Lists 
Benton J. Underwood. Charles S. Relchardt, and Mett A. Malmi 

northwestern University 
If words are presented in a series so that their order or position 
m the series corresponds to a hierarchical -conceptual structure, 
learning is facilitated (Underwood & Zimnaan, 1973; Underwood. 
ShauRhnessy, fi. El«merman, 1974). The present experiment is concerned 
with the particular aspects of the structure which are Involved in the 
facilitation. The lists for the present study were patterned after 
those used in the second study referenced above. It will be useful 
initially to identify the parts of the conceptual structure of the 
lists for subsequent ease of reference. For the completely structured 
list, there wer^ three levels of c . tual inclusiveness in the 24- 
pair list in which the nuo^crs 1-24 were stimulus terms, the 24 words 
(making up the structure) were the response terms. In the previous 
studies, and In some of the lists for the present study, the order of 
the pairs. 1 through 24 as identified by stimulus terms, was constant. 
The conceptual levels are shown In Table I. 

As may be seen, at Uvel 1 there were eight concepts. For each 
of these concepts there were three instances, e.g., l-robln. 2-owl. 
3-bobolink. 4-trout, aud so on. When the three instances or pairs 
under each Level-1 concept wt-re presented In the order shown for the 



eight Level- 1 concepts, the list i#as wld to he oaxlaally structured, 
in the earlier study (Underwood, et al.. 1974). the Integrity of the 
tie hetween the Level-l concepts and position and stlimilus number was 
destroyed by randowUlng the six pairs under the Uvel-2 concepts 
across six positions, randomUlng the three bird names and tht. 

three fish names across .;ie stlsmlus nua^rs 1-6. It »as possible to 
destroy the integrity of both U.els 1 and 2 hy randomUlng the 12 
animate object names acr .ss the numbers (and positions) 1-12. a»^ random- 
Uing the inanimate oblcct names across the nuii*ers 13-24. Finally, all 
conceptual organUatlon was eliminated by randomising the words over all 
24 poeitlons and nuH&ers. The results Indicated that as the Integrity 
of the conceptual levels from Level I through Uvel 3 was eliminated, 
acquisition became slower and slower. It was concluded that conceptual 
structure influences learning by restricting the range of possible 
positions and numbers for which any given word is appropriate. 

The above evldt-nce might set-m to Indicate that when the list was 
completely structured (when Levels I, 2. and 3 were Intact) that .11 
three levels were Involved in the rapid learning observed. However, 
because tht. previou:* studit^s were primarily concerned with retention, 
they were not analytical with regard to the role played by each level 
in a fully structured list. The overt-error data showed that most of 
the errors w.re appropriate to the Level-l concepts, but such evidence 
does not necessarily indicate that the concepts at the other two level, 
were not Involved fu the error production. It seems apparent that to 
determine if two ur .nc.re conceptual level« operate jointly to Influence 



Level I 
Birds _ 
Fiah - 
Fruit - 



Table I 

The Three Conceptual Levels In a 24.Palr List Where There Are 
Three Instances for Each Concept at Uvel I 

Uvel 2 2s«veU 



Flowers 



Brass Instruments 



String InstrusMnts 
Cutting Weapons — 



Ballistic Weapons 



-Animals 



•Plants 



Musical Instruments 



Weapons 



-Animate 



•Inanimate 



learning, tUv integrity of t\w levels must he eliminated from th* top 
<t.cvel-3) down. That was the first |Htr|»oi« of th« preset^ study, 
althouRh w askisd only about the joint effect of all three levels versus 
Level-1 alone. 

A second purpose of tht; ffxperltwnt wis to exmine the role of con- 
ceptual structure in learning wtu«n position In the series and stimulus 
nn^er were nut confcui^.ed- tn one of the i»arlier studies (llndenA>od & 
Zlmmeroian, 197 J) ft was shown that uttnbers in consecutive order added 
nothing to the Unirnlng if the position of the words tn the structured 
list was constant trtWH trial tu trial. We now ask If the number series 
can function i mi. pendent I y to tie the structure together. This was 
accomplished by varying the order of tht- pairs from trial to trial as 
in the usual paired-associate procedure. With varying order of the 
pairs from trial to trial, a hierarchical conceptual structure would be 
tied to thf stimulus ttrum only, and puslcion in the series would !>v an 
invalid cue. 

As will be seen, to obtain some reasonable degree of conclusiveness 

on the two issiues pn'iT?ptinR tiw experfn»nt , seven different types of 
lists* were i »>nsi nicicd trout the J^* words. Three of these used a con- 
stant ordtr ot presentation .nwi trial to trial, four used a varied 
order . 

Mtithod 

Lists . All lists involved tht same 24 words as response terms, 
and the numbers 1-2A as stimulu*; terms. The conceptual levels of the 
list as shown fn Tablv 1 ver« r» presented by the followins 24 words: 
robin, owl, boholink, t rout , KIM'lX' ^"^^^**^ad , apple , lenMti , H^, rose. 
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mac, marUold . tnffiE^. tuba, bui^le. ftultar, banjo, SUdU. kntfe. 
bayonet , dagger , rifl^ , canm>n , shotfiun. These iwrts were taken fro« 
the BattU and Montague (l9*»Sf) tables, and as listed here. Ac words within a 
concept have decreaHing fr*<,uvncy. In the present study no effect of 
frequency differences w*-re found; therefore, no further mention will 
be made of it The seven different lists as constructed from the 24 

words will now be described. 

List C-S. A constant ':)-i»rder list, with complete structure (S) . 
The 24 words as listed above were paired with the numbers 1-24, and 
this order occurred on each learning trial. Actually, three different 
forms of the list were constructed but all three had the same properties. 
For example, in a second form the inanimate object names occupied the 
first half of the lint, the .iniiuaie object names the second half. For 
all constant -order lists three forms were used to parallel the necessity 
of usInK three different orderlngs of the pairs when the order varied 
from trial to trial. The different forms will not enter into the analyses 
i»f the data 

List C-S J. A constant -order list In which blocks of three pairs 
occurred, wfth the p.iirs In each block representing one of the eight 
Level-l concepts Th. posit fun of the blocks in the series of blocks 
was such that Uvel-2 and Level-3 concepts were not appropriate for 
the ordering of the hhuks. ^or sample, In one form the three bird 
names were follow*.! bv the three ballistic weapons, wit I ch were followed 
t>v thv ff.ret. hr.iss i nnt runM-nr »i , n»d no on. The consecutive numbers I 
through ?4 appeared with p.>sH ions I through 24. Position and numbers. 
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therefore* wtv usrtul in id^ntifyinK response tenan only within a biiuk 
of threi^ paiff^. A coitm.irltii^n of the l^arninH oi? this list with tlu' 
learning on List C-S as drscrfbed above should provide the evidence 
on whether l*evels 2 am! 3 are involved in learning the completely 
structured list. 

List C-'NS. A constant -order list with no structure (NS)» in which 
thi» numbers occurred fn tlu» ordt*r 1 through 24, but the response words 
wen paired randomly with thi* number^. Therefore, the conceptual struct 
ture Hhould in no way aid the subft^ct systematically in the placetnent 
of words in the serit^s during learning. The learning of this list will 
give evidence on the amount of facilitation produced only by Level-1 
concepts if tuich faciMtatton appears in the ccm^arison with Lists C-S 
and 

List V-S. In this list the orders of the pairs varied (V> from 
trial to trial. There were three orders determined by three random 
orderlni(S ot tfie numbers. Ht>wever, the pairing of the %rord8 and numbers 
were such as tt^ yield n coinph fefv structured list based on the stimulus 
numbers* just nu was the ease ior List C^S, 

List V-SJ h\>T thJs varied-order list the pairings of numbers and 
word.^; was exactly tlie same as fur List V-S. In addition^ the three 
words wUhIn each ul the e{^hl Level*^! concepts always occurred in 
ad f acent positions and in the Nairn* order cm each trial. Across trials, 
however* the pi»sit ion of f hese ei 'ht blocks was varied, subject to the 
restriction th«i! no bloek fitlhiwed another block more than once across 
the three t>rders, and that l>!i»ik was us€»d as the first block or the 



last block In the series im>rt? than once. 

tlst V-NS. This list rt*s«1ted from three random orders of the 
pairs with the pairings of tht- w«.rds and numbers being random. Thus, 
as with List C-NS, there was nu relationship between the number series 
and the conceptual relationships among the words. Unlike List C-NS» the 
order of presenting! the pairs varied across three trials before the 
orders were repeated. 

List V-NS3. It seewed possible that the learning of List V-S3 
might be fucilitat.d siiitply because pairs within blocks of three pairs 
always occurred In the same order from trial to trial despite the fact 
that the order of the blocks varied fro«. trial to trial. As a control 
for this, List V-NS3 was constructed. The numbers and words were 
paired randomly (no structure) but eight blocks of three unrelated 
words each were used. The order of the three words within the block 
was constant from trial to trial but the order of the blocks varied 
across the three different orders. The nund»ers within each block 
were consecutive numbers i«st as was true for List V-S3, but the response 
terms to those numbers were unrelated. 

Procedure and sublects . The lists were presented at a 3:3 sec. 
rate for ant Ui pat ion learninn, with a 6-sec. Intertrlal interval. 
The criterion of learuh.i; was 18 correct responses on a single trial. 
Although recall atu! relea.-nluK .mnsures were taken after 24 hr., the 
data on retention will nui he reported since they add no Information 
not nfven in the previous studies. The releamlng measure mirrored 
almost e:'.>ctly the oriftitjal Uarning. 



Thirty undergraduate students were asslnged to each of the seven 
Itsts following a block-randomised schedule which included the three 
different forms used for the three oastant -order lists. 

Results 

Learning . Two measures of learning are shown in Table 2; the 
mean number of corrett responses on the first anticipation trial, and 
the mean number of trials requited to reach the criterion. A careful 
inspection of these scores shows that the correlation between the two 
is very high; therefore, for the statistical analysis, only the trlals- 
to-criterion measure will be used. 

The first question asked was whether or not for the constant-order 
lists the higher conceptual levels (Levels 2 and 3) influenced learning 
over and above the influence produced by the Level-1 concepts. The 
answer is affirmative as given by a comparison of the scores for Lists 
C-S and C-S3. The difference In mean trials to l.-aru the two lists 
(.83 trials) gave a t. (58) of 2.52, £< .05. To examine the magnitude 
of the influence of Levels 2 and 3, the magnitude of the effect of 
total structure needs to be specified first. This total effect Is given 
by the difference between Lists C-S and C-NS, which is 4.46 trials. 
Since all but .83 trials of the total is accounted for by the Level-1 
concepts, it may bt- concluded that approximately 81% of the effect of 
the total striicturt- is to bv attributed to Level- 1 concepts, 19% to 
Levels 2 and 3 confined. 
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The second question asked was whether the conceptual structure 
could be tied to the mimbcr series only (eliminating the confounding 
with serial position as exists in the constant -order lists), and there- 
by facilitate learning. The direct answer to this question is given by 
a comparison of the learning on Lists V-S and V-StS. List V-S was 
learned somewhat more rapidly than List V-HS. t (58) - 2.46, £ < .05. 
However, the conceptttal structure i . the varled-order list was relatively 
ineffective without being combined with a constant serial order. This 
is shown by the contrast in the difference between the constant -order 
lists C-S and C-NS (4.46 trials), and the difference between the varied- 
order lists V-S and V-NS (2.24). A 2x2 analysis of variance using con- 
stant-varied as one variable, and structure-no structure as the other, 
showed that not only were the two main effects reliable as already 
inferred, but also that the interaction was reliable, F (1, 116) ' 
4.29. £ < .05) . 

The final question concerns the role of a constant order of three 
instances of a concept (paired with sequential numbers) In an otherwise 
varied-order list (List V-S3) . Performance on this list was nearly as 
good as on the constant -order list (List C-S3), and far better than for 
the list m which the constant-order of the three pairs within blocks 
involved unrelated words (List V-NS3), and also far better than for 
List V-S. Thesi' findings eniphasi^e again the Importance of the Level-! 
concept blocks in the learnlnK- 

To summarize: the mean trials to learn for the seven lists varied 
from 2.50 trials (List CS) to 8.77 trials (List V-NS). The reasons 



Table 2 

Mean Sunber of Correct Responses on the First Anticipation Trial, and 
Mean Nuo^er of Trials to Reach the Criterion of 18 Correct Responses 

on a Single Trial 





First Trial 


Trials 


to 






Corre :t 


Criterion 


List 


M 


<r 


M 


c 


C-S 


12.90 


4.66 


2.50 


1.18 


C-S3 


9.67 


4.00 


3.33 


1.28 


C-NS 


3.97 


1.97 


6.96 


3.21 


V-S 


4.53 


2.90 


6.53 


3.17 


V-S3 


9.83 


4.41 


3.57 


1.70 


V-NS3 


3.57 


2.24 


8.30 


3.99 


V-NS 


3.07 


1.87 


8.77 


3.70 
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tor the variations ot the other five lUts between these extrem-s can 
be rather specifically identified. Although all three levels (at 
least Levels I and 2) of the conceptual structure wre Involved in 
the learning, the bulk of the positive effect of hierarchical structure 
was produced by the lowest level concepts. A constant serial order of 
the palred-assoclate lists aided learning somewhat, but the largest 
change is produced oy a joint effect of constant order and structure, 
with the major Influence of the latter being confined to a constant 
serial i^rder »f the instances of the Level-l concepts. 

Overt errors . Several analyses of overt errors were undertaken 
in an effort to understand more thoroughly the mechanisms underlying 
the learning scores. In the first analyses to be reported, all overt 
errors (except extralist intrusions) were classified as to their 
appropriateness for blocks of increasing sizes, these blocks represent- 
ing different degrees of Incluslveness of the conceptual levels. List 
C-S may be used ns a model for describing the levels. Level-l errors 
represented those within the appropriate block for Level-l concepts as 
Identified by stimulus numbers (1-3. 4-6, 7-9. and so on). Level-2 
errors were those that fell within the appropriate block representated 
by Level.2 concepts, hence. Identified by stimulus numbers 1-6, 7-12, 
13.18. 19-24. Level.3 errors were those falling within the appropriate 
half of the list (1-12, U-24), while Level.4 errors were those that 
fell in the inappropriate half. It should be clear that each error 
was classified only once, nanaely, within the smallest appropriate hlock 
.si... classifications were made for all seven lists In the same 

manner using blocks as identified by stimulus number, U can be seen 
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that for the unstructured lists the cUsslf Icatloo by stiraulus nuBd>er 
produces values for overt errors related to stiimtlus fitters only (List 
V-NS), for overt errors resulting frojn the confounding of position and , 
stimulus number (List C-NS), and to a combination of both (List V-NS3) . 
For all other lists, the nun*er blocks reflect in addition at least 
Level-1 concepts. For each subject the percentage of total errors 
falling at each ttvel was Ucterntined For the Initial discussion, the 
means for each level for the seven lists are referenced, and these 
values are shown in Table 3, 

The learning data i« Table 2 showed that List C-S was learned 
more rapidly than List C-S3. This was taken to mean that the concepts 
at Levels 2 and 3 added to the facilitation produced by the Level-1 
concepts, tf the concepts at Levels 2 and 3 produce facilitation by 
restricting possible positions (or numbers) for which a given word is 
appropriate, some evidence tor this should be found in the overt errors. 
Mure particularly, the subjects assigned List C-S3 should have produced 
more errors at the hl^^her levels than should the subjects assigned to 
List C-S. There is same support for this expectation in Table 3. 
The subie«^ts learning List C-S3 made more errors at Levels 3 and 4 than 
did the subjects learning List C-S, at the expense, large ly^ of fewer 
Level-2 errors. This presumed interaction is most appropriately 
evaluated statistically by Jislng the raw numbers of errors in each 
category. Such an analvrHs Mh.>wed the interaction to be reliable. 
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Table 3 

*.n percent of Tot.l Error. F.Ulng .t «ich of th. Four Level, for the 

Seven Liats 
(See text for explanation of levels) 



List 


Level I 


Level 2 


Level 3 


Level 4 


C-S 


44.4 


31.0 


10.6 


13.8 


C-S3 


50.3 


15.5 


13.6 


20.8 


V-S 


45.8 


36.6 


10.4 


7.1 


V-S3 


40.3 


24.0 


23.5 


12.1 


C-NS 


23.3 


19.1 


21.5 


36.1 


V-KS3 


18.8 


26.4 


19.1 


35.4 


V-MS 


16.3 


25.5 


24.5 


33.7 
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F (3, 174) - 2.94. £ < .05. 

Although Liot V-S was learned at a relatively slow rate, the 
pattern of errors exhibited In learning this list was much like the 
pattern produced for the other lists having at least tevel-l struc- 
tures Intact. In fact, the fir ^ four lists as given In Table 3 
have approxltnately the sanie error patterns (decreasing errors from 
Level 1 through Level 4). whlU- the last three lists, which Involved 
no structure, have the opposite pattern (Increasing errors across 
levels). To return to List V-S. it may be asked why the list wasn't 
learned more rapidly in view of the fact that the error pattern indi- 
cated that responding was appropriately limited by the structure to 
relevant stimulus nun4>crs . 

It seems likely that In learning List V-S the subjects rather 
quickly learnt-d the approximate range of stimulus numbers associated 
with each Level-l concept. However, unlike the constant -order lists, 
and unlike List V-S3. the three Instances within each concept never 
occupied adjacent positions; the instances were scattered throughout 
the 24 pairs on a given trial, and rhls differed from trial to trial. 
Within the trial, therefore, the subject may forget which Instances 
occurred earlier in the series; this could Include those given correctly 
or incorrectly as well as tliost- instances present when no response 
was given. One conservative index of these possibilities would be 
the number of times un a trial wliich the subject produced an erroneous 
response which had been produced erroneously earlier on the trial. 
This is a conservative measure because it does not include those cases 
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where the subject had respuiKled correctly with a word and then later 
in the sac* trial responded Incorrectly with the sairo word, nor does 
the measure Incline the reverse possibility. Nevertheless, an analysis 
of the proportion of total errors made irtilch were repeated wrong 
responses within a trial shows the value to be .14 for List V-S, and 
.08 for List V-S3. The differenct- between the two means Is reliable, 
t (S8> = 2.26, £< -05, Wluther this difference reflects a tendency 
'of axich psychological magnitude as to account for the differences In 
learning the two lists i.i not known, of course. In any event, the 
evidence In Table 3 clearly shows that the subjects %rtio learned List 
V*S perceived the relationships between stimulus nun*er and concepts 
although this knowledge did nut have a substantial Influence on the 
rate at which the list was learned* i^aln, the results for List V-S 
emphasize the Importance of constant position for the facilitation of 
learning by conceptual relationships. 

The overt errors per opportunity (nuodier of overt Errors/no 
responses plus errors) were hiKher for the four lists with some struc- 
ture than for the three with no structure. Again, within each grouping, 
tht^ differences were Htiiall. For the 120 subjects glv#;n the structured 
lists the mean number ut (CR) errors per opportunity was .29; for the 
<)0 »ub)ectH who teamed the unstructured, lists, the corresponding 
value was IH, wUti the ditlereuee being reliable (t ^ 4.62). As the 
data in Tjble \ denumsr r.iteil lor the structured lists, i>vert errors 
made in leiirnlng «uch lists are more likely to represent '^near misses'* 
than are the errors made in learning the unstructured lists. This 
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raises the possibility that more recorded correct responses represented 
guesses for the subjects vho learned the structured lists then was 
true for the subjects who learned the unstructured lists. 

Two types of evidence suggest that guessing did not play a major 
role In producing the responses recorded as correct. First, a subject 
who follows a "guessing strategy" would be expected to "learn" more 
rapidly than one who does not. Furthurinore, guessing should lead to 
more overt errors as well as to more correct responses. Consequently, 
the correlation between trrcrs per opportunity ami trials to learn 
should be rtcgative within each of the four groups of subjects learning 
the structured lists.- This was not the case: the four correlations 
were .04, .26, -.24, and .10, for Lists C-S, C-S3, V-S, and V-S3. 
respect ively . 

The second fact whlih argues against guessing as being fundamen- 
tally Involved In the recorded correct responses Is sh.^wn by an exaniin« 
tlon of responding within the blocks of three pairs representing Level- 
concepts. The data ahim (for all lists wUh this structure) that the 
number of correct responses on the second pair In the block -•>''» higher 
than the nmnber correct for tlie first pair, but the nuid>er correct on 
the third pair was *iot greater than the nun^er correct for the second 
pair. An effective guesshg strategy should result in a continuous 
increase in correct respondiuf* m ross the three pairs within a block. 

Discussion 

When thf results for the present study are viewed In conjunction 
with those from two previous studies (Underwood & Zlnmerman, 1973; 



UndervGcd et 1974), a fairly clear picture eimrges as to the way 

In which a hierarchical -conceptual structure Influences learning. In 
the description of this picture, two cases are involved. The first Is 
represented by the lists In which the stimulus nuiid>ers and position 
are both aligned with the three-level hierarchical structure, and the 
second Is represented by the lists with varied ordera of presentation 
in which only the stimulus ntonbers reflect the structure. 

It seems beyond doubt that the concepts at Level I (e.g., birds) 
are represented In the Implicit responses of the subjects to the 
instances. Has. J \i\*on these Implicit responses, the subject rather 
IfBtiedlately learns (as inferred from first-trial performance) that the 
list consists ot bloeka ot three Instances of several concepts. There- 
fore, for at least rhe second two Instances In each block, a restric- 
tion rule concerning the appropriateness of various alternative re- 
sponses can be appluil. Suimequent learning consists of acquiring the 
particular words fitting tlie coutepts, the ordering of the three words 
within the block. an.J tin- »»rder of the eight blocks. The evidence from 
the present study iudicatt !* that learning the order of the blocks Is 
aided by the hiKher- Uvel concepts, particularly we believe, the Level-2 
concepts. Yet, over.il I , a|»>»r«»>;inwtely 80% of the facilitation of 
learning due to tht- structure roust be allocated to the Influence of 
Level- 1 concepts. 

The above U.-scr ipt Iom reiers to the constant -order lists, but 
this description is reflet ted in the results for the varied-order 
lists. When the 24 pairs were presented In completely random order 
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fttm trial to triaU but with structure in corre8|H>ndt'nct> with the 
nimber stimuli, the error data indicated that the structure waa at 
least recognised by the subjects in spite of the fact that the struc- 
ture did not markedly enhance learning. However, the omient the Level-^l 
concept instances Mere given a constant order within a block of three 
pairs, learning rate improved dramatically even thot^h the blocks 
varied in position from trial to trirl. 

tt appears chat thi* lowest level of conceptual relations within 
a hierarchical structure is largely responsible for the facilitation 
observed in learning. This generalisation must have limitations. Very 
likely, if the number of instances within a Level -I concept was reduced 
from three, to ti#o, to one, the next higher level (Level 2) would more 
and more dmiinate the U^arning. It is less clear as to %Aiat the con- 
sequences would be if thi' number of instances within a concept was 
increased since length of li^t would nect'ssarily covary if Level 2 and 
Level 3 concept remain the same in number. 

In one of the earlier studies (Umferwoi^ & Zimmerman, 1973), con*' 
stant -order lists were presented with ani without number stimuli* 
Differences in learning and in other types of evidence, e.g*, position 
effects, were small, thus implicating position as a critical correlate 
of structure* The present results give support to this Inference* 
Structure tied only to the nu^er series, and not position, had a 
relatively small influcMtce on learning in spite of the fact that the 
error data indiiaii^ that tht» structure was limiting response places^nt* 
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i« learning the nonstructural UstB, Such inter 
produced Interference in learning 

.-^ hv overt errors In which the instance of one 
ference should be indexed by overt error 

r instance of the sa«e concept. When the proto- 
concept replaces another instance or 

u K nonstructured lists were scored for these types of 
cols for the three nonstructureo 

. A .hat of the total errors they constituted only 87.. 
errors It was found that ot tnv 

« - . .»f rhe 24 response terms, ano 
87. and 12. - U a subject knew only one of the po 

^ I .nnoslte the stimulus terms, the chances 
If he "placed" It randomly opposite tne s 

.... ... . .n ove« .«o, -U.n ; 

K4»..t knew that there were Instances of 
interference. That the subject knew 

nted in t^»e list seems beyond doubt. That the 
several concepts represented in 

- - " . 

..hich is to a relatively high degree appro- 
information from memory which Is to a 

^ f the task Response learnlnR of the words In 
or late to the demands of the task. Re pu 

«-v related systematically to the conceptual 
vords and number* is in no way relatefl sy 

, hm overt responding mirrors this knowledge. 

Information and oven v 
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